Abstract Soil erosion occurs extensively across China, leading to severe degradation of the land and ecosystem services. However, the spatial and temporal variations in soil erodibility (k) and the distribution of soil erosion across land use types and slopes remain unclear. We synthesized the results from 325 sites published in 152 literatures to analyze the factors affecting the k, such as land use type, climate, topography, soil, and vegetation restoration age. The results showed that areas with slopes >25°had a larger k factor (k = 0.1047) than did those with slope <6°(k = 0.0637) or 6-25°(k = 0.0832). The k from 2006 to 2011 (k = 0.0725) was higher than that from 1999 to 2005 (k = 0.058) and that from 2012 to 2016 (k = 0.0631). The k value initially increased with vegetation restoration age and then gradually decreased. Land use also had an impact on the k factor, with the k factor of cropland (k = 0.0697) being higher than that of grassland (k = 0.0663) but lower than that of forest (k = 0.0967). Across China, North Shaanxi, Heilongjiang, and South Guizhou, which are located in the Loess Plateau in Northwest China, the Black Soil region of Northeast China, and the Karst areas in Southwest China, respectively, were the three most severely eroded regions due to hydraulic erosion, frost-thaw erosion, and high-intensity erosion, respectively. Overall, the most important factors affecting the k were soil characteristics, followed by topography and climate. Among them, soil nitrogen and precipitation were the two most critical factors influencing the k.
Introduction
Soil erosion is a natural process that causes the mobilization, transport, and off-site sedimentation of mineral and organic soil particles as well as their associated chemical and biological components (Fernández-Raga et al., 2017) . Soil erosion is one of the greatest environmental threats to the sustainability and agricultural productive capacity of humankind, and it has been accelerating as a result of climate change and anthropogenic activities, leading to the severe degradation of land and ecosystem services Zhu et al., 2015) . Ecological restoration programs on degenerate lands, such as program of converting bare land and cropland into forest, shrub, or grassland, have been developed to control soil erosion (Prosdocimi et al., 2016; Wang et al., 2016; Zhao et al., 2013) and improve water and air quality (Borrelli et al., 2017; Poeplau et al., 2011) , soil structure and function (Lange et al., 2015; Pohl et al., 2009) , and plant diversity (García-Palacios et al., 2011) . Therefore, understanding the soil erosion process is necessary to accurately monitor soil erosion and estimate soil erosion data.
Soil erosion is typically quantified by runoff, erosion pin, radionuclide tracer, model estimation, or "3S" technology combined methods . Traditional experimental methods are appropriate for patch or hillslope scales, and the outcomes provide insight into the underlying mechanisms of soil erosion (Li, Mu et al., 2017) . In general, the best estimation of soil erosion was carried out over a sufficiently long period of field observation in which a standard plot with a uniform soil type, topography, and natural runoff, but it consumed a long time to carry out the field observation if a good accuracy is required (Renard et al., 1997) . However, soil erosion models can be applied to large regions, and 3S technology combined methods are particularly useful for analyzing quantitative distribution of parameters and for allowing for different possible inputs to include uncertainties in future change Li, Mu, et al., 2017) . Models, such as the Universal Soil Loss Equation and its variants (Renard et al., 1997) , the European Soil Erosion Model (Morgan et al., 1992) , landscape evolution models (Tucker & Hancock, 2010) , the Watershed Among such models, Revised Universal Soil Loss Equation RUSLE is the most widely recognized and used because the calculation or other text as appropriate and the parameters are easy to obtain for the continuous improvement and perfection of the model (Li, Mu, et al., 2017) . In the RUSLE model, the k factor is used to compute the average annual erosion (Renard et al., 1997) , which depends on the soil physical properties (Angima et al., 2003) . The accuracy of the k data determines the efficiency of the RUSLE model (Ostovari et al., 2016) . The k can be evaluated in terms of its relationships with intrinsic soil properties and exogenic erosive forces. Indicators used to evaluate the k that are based on intrinsic soil properties include soil texture and selected chemical properties (i.e., soil organic matter, soil permeability, suspension rate, dispersion rate, soil aggregate stability, and soil particle size fraction) (Yang, 1992) , and indicators related to exogenic erosional forces are mostly controlled under experimental conditions (Amezketa et al., 1996; Olson & Wischmeier, 1963) , such as detachment and transport processes in erosion. Hudson (1995) designed the Sobolev Anti-Scour Trench Device to determine the k. Renard et al. (1997) suggested that the best estimates of the k could be obtained by employing a sufficiently long period of observation of a fallow and tilled surface in a standard plot with uniform soil type, topography, and natural runoff. However, in such a scenario, the antecedent soil-water and soil-surface conditions and the seasonal variations in the soil properties are too complex and costly to spatially extrapolate. Therefore, scientists have developed many equations to predict the k based on soil texture and soil organic carbon content (Williams et al., 1983) , soil aggregate size distribution (Renard et al., 1997) , soil erosion models and nomograms (Song et al., 2005) , and wind tunnel erosion experiments (Funk & Engel, 2015) . Modifications of these equations have enabled them to be employed extensively under many scenarios.
Numerous studies have investigated the effects of land use change and soil characteristics on the k. The k was found to be negatively related to soil organic carbon (SOC) content and soil aggregate stability (Acikgoz et al., 2017) , positively logarithmically related to sediment-associated available nitrogen losses and available phosphorus losses (Wang et al., 2014) , and positively related to soil bulk density (BD) and sand and fine sand fractions (Nzeyimana et al., 2017; Panagos et al., 2014) . Ferreira et al. (2015) found that the k had a high correlation with very fine sand and silt and that three areas representative of different land uses (agroforestry grassland, lucerne crop, and olive orchard) exhibited spatial variability in the k in the Alqueva reservoir watershed. Stanchi et al. (2015) indicated that the k differed between in two kinds of land use (forest and pasture). In addition, some researches have focused on the effects of climate and topography on the k. Wu, Wei et al. (2018) found that the k varied with rainfall intensity. Wu, Ouyang et al. (2018) reported that climate factors (i.e., precipitation and temperature) had important effects on the k. Fernández-Raga et al. (2017) reported that the dominant splashing direction is related to slope and the formation of new rills. Additional research hotspots have been the spatial mapping of the k in certain regions. Bonilla and Johnson (2012) mapped the k in central Chile and found that it correlated with soil properties. Panagos et al. (2014) generated a harmonized high-resolution k map for 25 EU member states. Mwaniki et al. (2015) used Landsat Thematic Mapper/Enhanced Thematic Mapper Plus to map the k in the central region of Kenya. Many literatures have investigated representative land use types, slopes, rainfall intensity, and related soil properties to explore the assessment, mapping, and influencing mechanisms of the k at the national or regional scale. However, there is little information on the effects of land use change, climate variables, topography, and soil properties on the k and its assessment, assessing and mapping at the national or regional scale.
In China, the "Grain for Green" Program and the "Three-North Shelter Forest System" Project were launched to control soil erosion and improve soil quality (Deng et al., 2014 (Deng et al., , 2016 Fu et al., 2010) . These intensive human activities have greatly altered the geomorphology and hydrology of the landscape. Previous studies have focused on the effect of land use change (e.g., converting cropland into forest and grassland and sealing off mountainous areas for afforestation) on the k (Fang, 2017; Ouyang et al., 2018) , the assessment of particular regions (e.g., the Tibetan Plateau, the Loess Plateau, and Karst geomorphology; Ban et al., 2017; Sun et al., 2012; Wang & Li, 2013; Zeng et al., 2017) , mapping (Yao et al., 2016) , and the relationships between the k and soil microbial properties Zhang et al., 2017 ). In addition, some studies have used the RUSLE model to calculate the loss due to soil erosion . However, few studies have focused on the spatial and temporal changes in the k across China since 1999. Additionally, quantitative analyses of the combined effects of climatic variables, land use types, soil properties, and geomorphology on the k are rare.
Therefore, in this study, analyses were conducted to address the following questions: (i) How is the k distributed across different slopes, regions, restoration stages, and land use types in China? (ii) What is the distribution of the k across China? (iii) What are the critical factors (e.g., temperature, precipitation, altitude, slope, land use type, coverage, age, soil nitrogen content, pH, BD, or soil texture) affecting the k across China?
Materials and Methods

Data Compilation
All available peer-reviewed publications concerning changes in the k were compiled in our study. The Web of Science and China National Knowledge Infrastructure (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) databases were used with the following search term combinations: soil aggregate, soil carbon/soil particle and k, and China. The method of Williams et al. (1983) was built based on the soil basic properties; thus, it was generally adopted when evaluation of the k due to those soil properties can be collected in most sample sites. To avoid bias in the selection of the publications, this study used the method of Renard et al. (1997) to collect data as much as possible and select them based on the following criteria: (i) k was provided or could be calculated based on the SOC content, soil particle size distribution, and soil aggregate size distribution; (ii) the data for both the vegetation restoration sites and the prior land use sites were available for the same periods, and the prior land use sites were mostly cropland; (iii) the experiments used paired-site, chronosequence, or retrospective designs and had similar soil conditions for both the vegetation restoration and prior land use sites; (iv) adequate replications and uniform soils were used (studies were excluded if the experiments were not adequately replicated or if the paired sites or sites in the chronological sequence were complicated by different soil types); Values to the right of the bars are the number of observations. TN = soil total nitrogen; BD = soil bulk density; yr = restoration age.
(v) (v) only the afforestation of the first rotation was considered, and data for the 0-to 100-cm soil layers were extracted; and (vi) the fact that most soil erosion occurred in the surface soil and deeper levels of soil can characterize the uneroded surface soil to a certain extent was considered.
The final data set comprised data from 105 studies (Data Set S1) and represented 325 sites in 28 provinces or municipalities of China (Figure 1 ), which were distributed across most areas of the Grain for Green Program.
The raw data were either obtained from tables or extracted by digitizing graphs using the GetData Graph Digitizer (version 2.24, Russian Federation). From each paper, the following information was compiled: sources, location (longitude and latitude), climatic variables (mean annual temperature [MAT] and mean annual precipitation [MAP]), altitude, land use conversion types, year (years since cropland conversion), slope, SOC content, soil total nitrogen (TN), total phosphorus (TP), soil particles (clay, silt, and sand), soil BD, pH, and amount of the k in each layer between soil depths of 0 and 100 cm (Data Set S1). To eliminate heterogeneity and depict more apparent trends of k, the land use types were divided into four groups: cropland (C), grassland (G), shrubland (S), and forest (F). In addition, we divided China into five regions (I, II, III, IV, and V) based on the soil regionalization (Liao, 1999) . Region I includes Xinjiang, Qinghai, Gansu, Ningxia, and Shaanxi Provinces; region II includes Inner Mongolia, Henan, Hebei, Shandong, Shanxi, Beijing, and Tianjin Provinces; region III includes Heilongjiang, Jilin, and Liaoning Provinces; region IV includes Xizang, Sichuan, Yunnan, Guangxi, Guizhou, and Chongqing Provinces; and region V includes Hubei, Hunan, Guangdong, Fujian, Jiangxi, Zhejiang, Anhui, Jiangsu, and Hainan Provinces. In China, steep slopes greater than 25°cannot be cultivated. Gentle slopes of 6-15°always require some soil and water conservation measures to cultivate, and slopes less than 6°are considered flat cropland and have less soil erosion than do greater slopes. Therefore, we categorized the studies into three slope subgroups: <6°, 6-25°, and >25°. Moreover, we divided the publications into three stages (1999-2005, 2006-2011, and 2012-2016) to explore the temporal and spatial distributions of the k. The prior land use type was cropland in all cases.
Data Calculation
This study used the following equations to calculate the k (Williams et al., 1983) .
In this equation, a is the silt content (%), b is the clay content (%), and c is 1 -a (%). The SOC, clay, silt, and sand contents are shown in Figure S1 .
A method to calculate the k from the soil aggregate size distributions was also applied, which had no heterogeneity with equation (1) (Renard et al., 1997) .
where In this equation, f i is the primary particle size fraction in percent, and m i is the arithmetic mean of the particle size limits of that size (Shirazi & Boersma, 1984) .
k was summed for each category, and a previously proposed methodology was used to calculate the 95% CI of the means for the k (Deng et al., 2014 (Deng et al., , 2016 Luo et al., 2006) , as shown in equations (4) and (5):
where SE total denotes the standard error of SOC or Dg. V S and n are the variance of SOC content or Dg and the number of observations, respectively. In this study, a 95% CI was calculated for each category. The observed effect size was considered statically different from 0 if the 95% CI did not include 0.
Data Analysis
We selected our meta-analytic models using the same approach used in Terrer et al. (2016) and van Groenigen et al. (2016) . All the data with possible models could be constructed using combinations of the factors described above as the main effects and using the "glmulti" package in R. The relative importance of each factor was then calculated as the sum of the Akaike weights derived for all the models in which the factor occurred. Kriging interpolation was used to form the k surface in Esri ArcMap. And analysis of variance was conducted to evaluate the differences in the k among different subgroups. Differences were evaluated at the 0.05 significance level (p < 0.05). If the data passed the homogeneity of variance test and significance was observed at the p < 0.05 level, the least significant difference test was used for multiple comparisons. Pearson correlation and regression analyses were performed to analyze the relationships between k and each of the various climatic variables, soil physicochemical properties, and years since cropland abandonment. Moreover, a multivariable linear regression analysis was conducted to quantify the contributions of relevant factors to the k. All statistical analyses were performed using the software program SPSS, version 17.0 (SPSS Inc., Chicago, IL, USA).
Results
k Under Different Slopes, Land Uses, and Restoration Stages
The effects of the selected factors on the k were best predicted by slope; the relative importance of the predictors supported the removal of the climate variables, TN, pH, BD, altitude, coverage, and restoration age (Figure 2 ). Based on these results, we used slope as the sole moderator in our model. The response of the k to an increase in slope was larger (p < 0.01) at slopes of 25°(k = 0.1047) and above than at slopes of 6-25°(k = 0.0832) and below 6°(k = 0.0637). As the model could not compute nominal variables, we explored three methods to reduce heterogeneity. The sums of the Akaike weights indicated that the subgroups of land use types ( Figures S2-S5) , regions ( Figures S6-S10) , and restoration stages (Figures S11-S12) were appropriate for analysis. , year, and pH) and the soil erodibility (k factor) for different slopes (e.g., <6°, 6-25°, and >25°). Factors that have only sample numbers provided do not have significant relationships with the k factor.
The effects of the different land use types, regions, and restoration stages on the k are summarized in Figure 3 . The results showed that the k first increased and then decreased (Figures 3a and 3c ) during the process of vegetation restoration (k = 0.0697, k = 0.0663, k = 0.0633, and k = 0.0913) and for subsequent restoration stages (k = 0.058, k = 0.0725, and k = 0.0631).
Factor Effects on the k
The k factor of slope <6°was positively correlated with pH but negatively correlated with MAP ( Figure 4a ). The k factor in the slope of 6-25°was positively correlated with coverage while negatively related with MAP, MAT, restoration age (yr), and pH (Figure 4b) . Altitude, TP, and pH had a positive relationship with the k factor of slope >25°, and MAT and coverage were negatively related to the k factor for steep slope (Figure 4c ). There were no significant relationships between k factors and the other indicators (Figure 4 ). Soil pH (R = 0.1596, p < 0.01), BD (R = 0.2007, p < 0.001), and coverage (R = 0.1553, p < 0.01) had significant negative linear correlations with the k (Figures 5a-5c) ; however, slope (R = 0.2017, p < 0.0001) had a significant positive liner relationship with the k (Figure 6d ). TN (Figure 5d ; R = 0.2391, p < 0.0001), MAT (Figure 6a ; R = 0.1936, p < 0.0001), altitude (Figure 6b ; R = 0.2159, p < 0.0001), and MAP (Figure 6c ; R = 0.2274, p < 0.0001) had positive parabolic relationship with k, and the corresponding vertex values were 2.84 g/kg, 8°C, 2,220 m, and 822.6 mm, respectively.
Spatial Distribution of the k
Regarding the regional subgroups, the highest k was in regions I (k = 0.0799) and III (k = 0.0747), and the lowest k was in region II (k = 0.0542). The soil erodibilities for regions IV (k = 0.0617) and V (k = 0.0611) were between those of the other regions (Figure 3b ).
The spatial distribution of the k in China is displayed in Figure 7 . The k ranged from k = 0.079 to k = 0.205. There were clear increasing trends in regions I, III, and IV, and the highest k were mainly located in Heilongjiang, North Shaanxi, and South Guizhou in the Loess Plateau in Northwest China, the Black Soil region of Northeast China, and the Karst areas in Southwest China. In addition, Beijing to the north of the Inner Mongolia and Hebei areas, Qinling Mountain, Xishuangbanna District, and Lingnan had a very low k. 
Discussion
Effect of Slope on the k
Topography, especially slope, was one of the important factors affecting the k (Table 1 and Figure 3 ). The increase in steepness caused the surface flow velocities to increase, resulting in more downhill transport of soil than upslope transport (Meshesha et al., 2016) . Furthermore, the k increased with slope steepness (Figure 2b ), as has been observed in previous studies (Guerrant et al., 1990; Morgan, 2009 ). the k is reduced by high amounts of vegetation, high intensity rainfall, and high average annual temperature (Correa et al., 2016) . In our study, we found negative relationships between these three factors and the k (Figure 4 ). Since vegetation usually grows well in high-temperature, humid environments, it can help control soil and water losses in such environments (Deng et al., 2014 (Deng et al., , 2016 . Nutrient desorption and nutrient load capacity are two very important variables influencing the nutrient loss rate in runoff (Gilley et al., 2012) . Furthermore, the nutrient load capacity controls the phosphorus loss in runoff, creating a positive relationship between phosphorus and k, as observed in this study (Figure 4c ). The sites with slopes of <6°and >25°were all farmland and bare land, respectively (Wu, 1994) . Increases in pH induce soil carbon-nitrogen-phosphorus imbalances (Jiao et al., 2016) . Consistent with these observations, a positive relationship between soil pH and the k at slopes <6°and >25°was observed in this study (Figures 4a and 4c) . However, inconsistent with our results for both slopes of 6-25° (Figure 4b ) and all slopes (Figure 5a) , Hiradate et al. (2015) found the opposite pattern. This inconsistency is mainly because the high k in the previous study would have removed weakly acidic surface soils and exposed strongly acidic subsoils (Hiradate et al., 2015) in areas with slopes of 6-25°. Such areas are subject to most soil and water conservation measures, and most of our research was in areas within this range of slopes. 
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Effects of Restoration Stage and Land Use on the k
The vegetation restoration stage had no significant effect on the k. However, the interaction between region, slope, and restoration stage had an influence on the k ( Table 1 ), indicating that the restoration stage in different topography and soils can show the variance in the k (Figure 8) . The different degraded ecosystems in our study had different restoration ages (Zhao et al., 2005 Table 2) . These results are consistent with the findings of Ferreira et al. (2015) . Wang et al. (2014) found that the k exhibited a negligible influence on the total available nitrogen losses, which was mainly because soil nitrogen promoted plant growth through mycorrhizal fungi and nonsymbiotic plant growth promoting rhizobacteria (Richardson et al., 2009) . Inorganic nitrogen was also transformed into organic nitrogen available for plant growth in the most disturbed first stage. Zhu et al. (2018) also found that soil nitrogen was related to the k factor that might directly influence soil erosion. In the early stage of forest plantation, soil nitrogen, especially inorganic nitrogen, is easily lost; it thus cannot protect macroaggregates, and soil erosion is increased. However, a large amount of nitrogen cannot be absorbed by mature plants, causing soil acidification and erosion-induced silt and sand losses in the second and third stages . Thus, this process leads to an increase in the k (Table 2 and Figure 5a ). In addition, in the second stage, considerable precipitation and the vegetation canopy decrease the k when vegetation is within the first restoration age (Table 2) . Zhou et al. (2016) found that precipitation amount and intensity and the thickness of the litter layer and vegetation coverage exerted negative effects on soil erosion, due to their coverage of the soil surface (Morgan, 2009) . The loss of the soil surface leads to increase in runoff and erosion risk (Stoof et al., 2015) . In this study, the soil properties and climate were the two most important factors in the second stage (Table 3 ). In the third stage, the vegetation canopy was negatively affected by temperature, precipitation, and soil erosion, which in turn negatively affected the soil anti-erosion and soil properties (i.e., soil NBD and pH) after a long period (~10 years) of vegetation restoration (García-Fayos & Bochet, 2009 ).
Altitude, MAP, and MAT had important effects on the k in the different land use types ( Figures S13-S15) , and land use type also had an effect on the k (Table 1 ). The k in forest was higher than that in cropland; however, the opposite pattern has been observed in previous studies, at the point or regional scale (Celik, 2005; Mancino et al., 2016; Safari et al., 2016; Shabani et al., 2014) . There are five possible mechanisms that may explain this phenomenon: First, the application of farmyard manure is increasing in China (Xi et al., 2004) , and organic agriculture can reduce the k (Siegrist et al., 1998; Williams & Petticrew, 2009 ). Second, large-scale activities to convert farmland to forest have seriously disturbed the soil surface since 1999, resulting in shifts in soil microbial communities (Xiao et al., 2017) . Reestablishment of the soil microbial community can improve C sequestration and soil structure (Smith et al., 2014) . However, floral abundance has been found to decline following vegetation restoration and under the simple canopies and root structures of forest plantation (Zhu et al., 2015) . Accordingly, soil structure restoration experienced a delay period in this study (Figure 3c) , with a longer delay period in the forest plantation areas than in other areas. This result is inconsistent with that of Zhang et al. (2017) , possibly because the restoration of the k in grasslands involves a relatively short delay period. In addition, unscientific afforestation causes dry soil layers Figure 8 . Relative explanation degrees of the topography, soils, climate, and other factors that affect the soil erodibility (k factor). "Topography" is slope and altitude. "Soils" is nitrogen, pH, and bulk density. "Climate" is temperature and precipitation. Other factors are restoration age and land use cover. and small-aged trees, which typically increase the k (Breshears et al., 2005; García et al., 2008) . Third, cropland in this study was distributed in flat areas, whereas forest was located in steeper areas (less than 2,220 m; Table 2 and Figures 1 and 6b) . Topography was the second most important factor affecting the k in the forest areas. Fourth, the coverage and bulk density in cropland were smaller than those in forest due to cropland tillage, and serious the k was consistently associated with a low coverage and bulk density (Table 2 and Figures 5b and 5c ). Fifth, most of the forest was distributed in the south, and high precipitation was always associated with serious the k (Table 2) . These results are consistent with those of Panagos et al. (2015) and Nishigaki et al. (2017) . In addition, since climate was the most important influencing factor (Table 3) , in the last 15 years, the grassland areas were subject to more soil conservation practices than were those of forest, shrubland, and cropland in arid and alpine regions (Costanza et al., 2014) , and they had more stable soil structure (Hönigová et al., 2012) . These results are consistent with the low k observed in grassland in this study (Figure 3a ).
Effects of Spatial Distributions on the k
The spatial distribution of the factors had an effect on the k (Table 1) , and the most important factors affecting the k included the soil, topographical, and climate factors (Figure 8 ). The most severely eroded areas in regions I, III, and IV underwent hydraulic erosion (Figure 7 ), frost-thaw erosion, and high-intensity erosion, respectively, as determined from the spatial distribution of soil erosion in China ( Figure S16 ). Freeze-thaw erosion mainly occurs in cold and high-latitude or high-altitude regions as a result of temperature change (Chai et al., 2013) , and climate was the most influential factor affecting the k in these regions (Table 3 ). The area of high erodibility was mainly distributed in Heilongjiang and Xizang Provinces (Hu et al., 2009) . The results for Xizang Province may be inaccurate due to a lack of data from the Tibetan Plateau (Figure 1 ). region IV includes Xizang, Sichuan, Yunnan, Guangxi, Guizhou, and Chongqing Provinces; and region V includes Hubei, Hunan, Guangdong, Fujian, Jiangxi, Zhejiang, Anhui, Jiangsu, and Hainan Provinces. TN = soil total nitrogen; BD = soil bulk density; yr = restoration age. *Significant at p < 0.05. **Significant at p < 0.01. ***Significant at p < 0.0001.
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Overall, the spatial distribution of soil conservation services in China is primarily controlled by the climate and terrain at the national scale (Rao et al., 2014) . However, the most influencing factor in region I was the soils, followed by topography and climate (Table 3) . Soil particle size distribution has been found to have an important effect on watershed hydrology (Wang & Shao, 2013; Zhu et al., 2017) , and high sand fractions can increase the vulnerability of soils to erosion (Nzeyimana et al., 2017) . Moreover, serious the k was consistently associated with high temperature and precipitation in this study, and North Shaanxi has a typical semiarid climate in most areas (e.g., strong summer rains), a very fragile ecosystem (Jia & Shao, 2014) , and low vegetation cover (Wang, 2016) , which drove the high k in region I.
In addition, a large portion of the Karst region in Southwest China has degraded over the past decades, and remediation of the Karst landscape is progressing slowly . Areas with high rainfall or large antecedent precipitations (Table 3) , limestone fissures and fractures that have large storage capacities and high infiltration rates, rocky desertification (Jiang et al., 2009 ), high altitude (Table 2) , and pure Karst limestone slopes should be paid particular attention, especially in regard to overgrazing (Peng & Wang, 2012) .
Conclusions
Precipitation and soil N play critical roles in controlling the k across China. In this study, slope, land uses, and restoration ages were identified as additional important factors that contribute to the k in this country. Vegetation restoration, afforestation, and reforestation projects, such as the Grain for Green Program, have destroyed the original structure and function of the soil. Accordingly, in this study, following a delay period, the k value gradually decreased due to the recovery of soil structure and function, which requires a long period to achieve. In this study, the most severely eroded regions were the hydraulic erosion of north Shaanxi, the frost-thaw erosion of Heilongjiang, and the high-intensity erosion of South Guizhou. The result of the present study can help scientists and policy makers obtain a better understanding of soil erosion across China. In the future, some greater efforts should be made toward the prevention and control of soil erosion and water conservation. For example, in the Loess Plateau region, efforts should be made to improve vegetation diversity, control the formation of dry soil layers, and strengthen soil-water conservation projects to reduce the k. In the Black Soil region, the focus should be on selecting suitable tillage methods and site preparation methods, applying agricultural debris management, and increasing vegetation coverage to reduce freeze-thaw erosion. In the Karst region, efforts should focus on controlling grazing and restoring vegetation.
